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The in \ ention relates to light guides tor Junctional or decorative lighting and light 
5 sources having radiation patterns in which the maximum luminous intensity is displaced. 



Light guides can be used to pro\ide functional or decorum e lighting. Functional 
lighting refers to lighting that is used lor the purpose of illuminating an object or area to 



used tor aesthetic purposes. Often, light guides are used for both functional and 
decorative purposes. 

A light source can be used to illuminate one or more light guides such that light is 
transmitted through the light guides \ ia total internal reflection. Light guides may 

15 provide side lighting, in which light is emitted from the sides of the guides. In addition, 
light guides may provide end lighting, in w hich light is emitted from the end of the 
guides. A variety of different extraction techniques using notches or coating, for 
example, can be applied to the light guides to cause light to be emitted from the light 
guides in a controlled or random manner. 

20 Lighting systems that implement light guides generally have a light source that 

illuminates the light guide. 1 or example, incandescent light sources, tloreseent light 
sources, or light emitting diodes are often used to illuminate a light guide. The light 
source may reside in a light source assembly, also referred to as an illuminator, fhc light 
can be transmitted down the light guide, possibly changing colors or pulsating o\ er time 

25 to pro\ ide the desired functional or decorum c effect. 

Light emitting diodes arc particular!) u ell suited tor illuminating light guides 
because light emitting diodes arc point-like light sources, \loreo\er. light emitting 
diodes use less energy than main other light source altcrnati\ cv Some light emitting 
diodes, how e\ er. ha \ c "butu ing'" radiation patterns m w Inch the maximum luminous 

; o mtcrsm of the light emitting diodes I- .mguluiL displaced, i he: e!o: c. lou\ cuiionai 

lighting n\ stems that utilize light emitting diodes oltcn utih/e corrects c optics to correct 
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tor the angular displacement of the radiation pattern and provide peak radiation intensitv 
along a center axis of the light emitting diodes. 

Sl'MMARY 

5 The invention utilizes the "batw ing" radiation pattern of a light emitting divide to 

effectively illuminate a number of light guides with a single light emitting diode, bach 
light guide is offset from a center axis of the light emitting diode to capture light that is 
annulari v displaced. 1 his offset positioning of the light guides allows the light guides to 
effectively capture light from the light emitting diode where light intensity is greatest. 

10 In one embodiment, an illumination dev ice includes a light emitting diode that 

emits a radiation pattern, w herein a maximum luminous intensity of the radiation pattern 
is displaced relativ e to a center axis of the light emitting diode. The illumination dev ice 
may also include a number of light guides positioned to be illuminated by the light 
emitting diode, bach light guide can be positioned at offset locations relative to the 

1 5 center axis of the light emitting diode. For example, each light guide may be positioned 
such that a cross-sectional center of each light guide substantially corresponds to 
locations of the maximum luminous intensity of the radiation pattern of the light emitting 
diode. In this manner, a single light emitting diode can be used to illuminate a number of 
light guides in an effective manner. 

20 The illumination device may also include a light guide fixture formed to mate 

w ith the light guides. The light guide fixture can be used to position the light guides at 
the offset locations relative to the center axis of the light emitting diode. For example, 
the light guide fixture may be positioned adjacent the light emitting diode and the light 
guides may be mated with the light guide fixture. In this manner, each light guide can be 

25 positioned such that a cross-sectional center of each light guide substantially corresponds 
to a location of the maximum luminous intensity of the radiation pattern of the light 
emitting diode. In some embodiments, the light guide fixture forms a housing that houses 
the light emitting diode. 

In another embodiment, the mv ention is directed tow ard a sign. 1 he sign mav 

; o include a frame, and a light emitting diode that emits a radiation pattern, wherein a 
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maximum luminous intensity of the radiation pattern is displaced relative to a center axis 
of the light emitting diode. The light emitting diode may he housed within the frame. 
The sign may also include a number of light guides positioned to be illuminated by the 
light emitting diode, and each light guide can he positioned at an offset location relati\e 
5 to the center axis of the light emitting diode. The frame can be formed with holes and 
each light guide may protrude through at least one of the holes. 

In still another embodiment, the invention is directed toward a method. The 
method may include positioning a number of light guides next to a light emitting diode 
that emits a radiation pattern, wherein a maximum luminous intensity of the radiation 

I 0 pattern is displaced relati\ e to a center axis of the light emitting diode, bach light guide 
can be positioned at an offset location relative to the center axis of the light emitting 
diode. The method may also include illuminating the light guides with the light emitting 
diode. In this manner, the light emitting diode can be used to effectively and efficiently 
illuminate a number of light guides. 

15 The invention is capable of providing several advantages, for example, the use of 

light emitting diodes as opposed to other light sources can reduce power consumption. 
Moreover, light emitting diodes can be more reliable than other light source alternatives. 
In addition, light emitting diodes generally ha\e longer lifespans than other light source 
alternativ es. Pow er can also be saved by illuminating a number of light guides w ith a 

20 single light emitting diode according to the invention. 

The inv ention can also produce more uniform lighting in the number of light 
guides that are illuminated by the Name light emitting diode. Intensity variation between 
different light emitting diodes can be relatively large. Indeed, some light emitting diodes 
are sold at higher costs when the amount of acceptable variation in light output between 

25 different light emitting diodes is minimized. The inv ention. howev er. can utilize the 
same light emitting diode to illuminate a number of light guides m a substantially 
uniform manner. Thus, ev en the relativ civ lower cost light emitting diodes can be used to 
illuminate multiple light guides in a substantially uniform manner. 

Another adv antugc of The m\ ention is the a\ oidanee of correeliv e optics. As 

5< 1 mentioned abov c. coin entional teaching has \ icw ed angular displacement of peak 
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radiation intensitv as a problem requiring the use of eorreeti\e optics. The invention, 
however, utilizes and exploits angular displacement of peak radiation intensity as a 
benefit that improves the way in w hich a number of light guides are illuminated by the 
same light emitting diode. In this manner, the invention can provide both an impro\ed 
5 lighting system, and also a lighting s\ stem ha\ ing feu er optical elements than 
coin entional s\ stems that utilize corrcctiv e optics to compensate tor the angular 
displacement of peak radiation intensity. 

Still another advantage can he realized by using light guides that provide 
directional side lighting, bach ol the light guides that are illuminated by the single light 

10 emitting diode can direct light in different directions. I bis can be especially 

advantageous for use with signs that are positioned for viewing by persons close to the 
sign and other persons far awav from the sign. The use of a single light emitting diode to 
illuminate two light guides can ensure that the light guides are illuminated substantially 
uniformlv. The two different light guides may prov ide directional lighting in different 

15 directions. If used in a sign, for example, the first light guide may direct light dow nw ard, 
toward persons close to the sign, and the second light guide may direct light outward, 
toward persons a significant distance from the sign. 

.Additional details of these and other embodiments arc set forth in the 
accompanying drawings and the description below. Other features, objects and 

20 adv antages will become apparent from the description and draw ings, and from the claims. 

BR1KF DESCRIPTION OF I MF DRAWINGS 

I K i. 1 is a perspeetix e exploded v lew of an illumination dev ice according to the 
inv ention. 

25 I K i. 2 is a side-v icw of an illumination dev ice as show n in I K i. 1 . 

I K i. 3 is a graph illustrating a t\ pical "batw ing" radiation pattern of a light 
emitting diode that can be used in accordance with the invention. 

I K i . 4 can be v icw cd as cither a side v icw or a top v icw ot light guides positioned 
rclativ c to a light emitting diode. 
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l ; ICiS. 5-S are cross-sectional views illustrating embodiments wherein the light 
guides are positioned along the peak luminous intensity angle of a light emitting diode. 

H( i. ^ is a top perspeeti\ e \ ieu of light guides illuminated by light emitting 
diodes on both ends. 

. s IIC i . 10 is a perspective \iew illustrating an example sign according to the 

invention. 

I)K 1 AIITT) INSCRIPTION 

In general, the in\ ention pro\ ides an illumination dev ice for prov ldmg effeetiv e 

0 and efficient lighting. The illumination device can be implemented in any number of 

different applications to prov ide uniform lighting v ia a number of light guides illuminated 
by the same light emitting diode. The invention utilizes the "batwingT radiation pattern 
of the light emitting diode to facilitate and improv e illumination of the number of light 
guides, bach light guide is offset from a center axis of the light emitting diode to capture 

5 light that is angularly displaced. This offset positioning of the light guides allow s the 

light guides to effectively capture light from the light emitting diode where light intensity- 
may be greatest. In one particular application, the invention is implemented in a sign, 
f low ev er, the inv ention could be used in any application where lighting is desirable. 

FIG. 1 is a perspectiv c exploded v lew ot' an illumination dev ice 1 ( ) according to 

0 the invention. FIG. 2 is a side view of the assembled illumination device 10. 

Illumination dev ice 10 includes a light emitting diode 12 and a number of light guides. A 
first light guide 14 and a second light guide lh are shown for illustrative purposes. 
I low cv er. anv number of light guides could be used according to the inv ention. Indeed, 
even a single light guide could be used. Suitable light guides, for example, as described 

5 in I'.S. Patent 5.S45.03S are commerciallv available from Minnesota Mining and 

Manufacturing Company ot' St. Paul. Minnesota. ( )ther light guides could also be used, 
including light guides having anv particular cross-sectional shape. For example, light 
guides having cross-sectional shapes that are square, rectangular, polvgonal. circular, or 
anv other shape could be used in accordance with the invention. 
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Illumination device 10 may also include a light guide fixture IS formed with 
holes 2o. 22 lor mating \v ith light guides 14 and lo. l ; or example, light guide fixture In 
can he used to properly position light guides 1 4 and 1 0 relatix e to light emitting diode 1 2. 
Illumination device 10 may also include heat sink 24 to dissipate heat away from light 

5 emitting diode 1 2. and a connector 20 coupled to light emitting diode 1 2. for example, 
connector 20 may he used to connect light emitting diode 1 2 to a power supply (not 
shown ). Light emitting diode 1 2 may reside on plate 1 3. although the in \ cut ion is not 
limited in that respect. 

Light emitting diode 1 2 is a light emitting diode having a "batwing" radiation 

o pattern, m which the maximum luminous intensity of the light emitting diode is angular!} 
displaced. Luminous intensity refers to the flux density of light emitted from light 
emitting diode 12 at a position in space. The radiation pattern of a light emitting diode 
describes how the flux is distributed in space. The radiation pattern can he described by 
defining the intensity of the light emitting diode as a function of angle from the center 

5 axis of the light emitting diode, i.e.. an optical axis extending outw ard from the center of 
the light emitting diode. A suitable light emitting diode, for example, is the Luxeon IN1 
Star C a\ ailable from LumiLeds of San Jose. California. 

lid. 3 is a graph illustrating a tvpicai "hatwing" radiation pattern of a light 
emitting diode that can be used in accordance w ith the in\ ention. The graph show s the 

0 relati\e luminous intensity as a function of angular displacement. The graph also 

illustrates w here the terni "batwing" radiation pattern comes from. i.e. the shape of the 
curve resembles batwings. Consequently, the maximum luminous intensity ot light 
emitted from light emitting diode 1 2 occurs at locations that are offset from the center 
axis. In other words, as shown in LlCi. 3. the peaks that define the maximum luminous 

5 intensit\ occur at a defined angle relatix c to the center axis. Depending on the particular 
light emitting diode, the maximum luminous intensity may occur at different angles. In 
LICi. 3. the maximum luminous intensity occurs at approximately 40 degrees from the 
center axis. In general, the angle that defines the maximum luminous intensity is reterrcd 
to herein as the peak luminous intensin angle. 
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In main of the e.\emplar\ embodiments described below , the maximum luminous 
intensity angle is assumed to be substantial!} rotationalh symmetne around the center 
axis of the light emitting diode. However, the invention may also be implemented with 
light emitting diodes ha\ mg non-symmetric maximum luminous intensity angles. 1 or 
5 example, light emitting diodes may ha\ e a number of different maximum luminous 

intensity angles, or the maximum luminous intensity angle may be different in different 
directions. In general, however, the invention is most effective for use with light emitting 
diodes ha\ mg at least one local maximum intensity angle that is off center. 

If the maximum luminous intensity angle is rotationally symmetric around the 
1 it center axis of the iight emitting diode, the angular displacement of the maximum 

luminous intensity can be described as three dimensionally symmetric. In other words, 
for a light emitting diode like that graphed in FIG. 3. the maximum luminous intensity 
may occur at every location that is 40 degrees from the center axis. Thus, a three 
dimensional graph of the maximum luminous intensity angle w ould appear cone-shaped. 
13 Of course, as you move further away from the light emitting diode, the peak intensity 
also decreases. The maximum luminous intensity along any plane parallel to the light 
emitting diode graphed in ITG. 3. how ev er, always occurs at approximately 40 degrees 
trom center. 

Angularly displaced maximum luminous intensity is conventional!} regarded as a 
20 problem. Often, corrective optics are used to correct tor this perceived problem. The 
corrective optics typically redistribute the light to produce a radiation pattern that has a 
peak at or near the center axis. 

In accordance with the invention, however, the "batwing" radiation pattern or 
angularly displaced maximum luminous intensity is utilized and exploited to provide 
33 adv antages for an illumination dev ice. In particular, the illumination dev ice mav hav e a 
simpler construction than more conv entional illumination dev ices, for example, one or 
more light guides mav be positioned such that the cross-seetional centers of the light 
guides arc positioned substantial!} along the peak luminous intensitv angle. This 
construction can allow the light guides to eftectivelv capture as much light as possible 
Mi uunout the use ot correctiv e optics. 
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Referring again to FIGS. 1 and 2. light guide fixture IN can be used to position 
light guides 14. 16 such that the cross-sectional centers of the light guides are positioned 
substantially along the peak luminous intensity angle. Light guide fixture 1 N. for 
example, can be a machined piece of metal or a formed piece of plastic. Light guide 
5 fixture IN may form an illuminator housing for enclosure of light emitting diode 12. or 
alternatively, may simply be positioned adjacent light emitting diode 1 2 to pro\ ide an 
interlace betu een light guides 14. 10 and the emission side of the light emitting diode. 
Alternatively, rather than light guide fixture I S. a suitable spacer, clamp, or the like may 
be used to properly position light guides 14. 16 relative to light emitting diode 12. 

io important'! v. however, the positioning ol light guides 14. 16 is at offset locations relative 
to the center axis of light emitting diode 12 so as to take adv antage of the peak luminous 
intensity angle of light emitting diode 12. 

FIG. 4 can be viewed as either a side view or a top view of light guides positioned 
relativ e to a light emitting diode. As shown, the positioning of light guides 14. 16 is at 

1 5 offset locations relative to the center axis 42 of light emitting diode 12. As can be 
appreciated by FIG. 4. it' light guides 14. 16 are positioned further away from light 
emitting diode 12. the distance ot the centers of the light guides to the center axis 42 
increases. In general, the optimal positioning of the light guides, when taking into 
account only the peak luminous intensity angle, can be defined as: 

20 X - Y tan (O). 

X defines the distance of the center of the light guide to the center axis 42 of the light 
emitting diode 1 2. Y defines the distance from the effectiv c point source w ithin light 
emitting diode 1 2 to a plane defined by the cross-sectional side of the light guide into 
which light is to be transmitted, and <b defines the peak luminous intensity angle. Of 

25 course, some slight amount of variation can be tolerated. For example, the cross- 
sectional centers mav deviate slightlv from the peak luminous intensity angle, but that 
would also result in reduced coupling efficiency. 

Referring again to Fit 1. 4. m one embodiment, light guides 14. 1 6 hav e 
cross-sectional diameters of approximated ~ millimeters. Finis, if light guides 14. lo are 

; o placed directiv beside one another such that the side of the light guides follow the center 
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axis 4: of light emitting diocic 1 :. and the peak luminous angle <1> 40 degrees, then the 
optimal positioning of light guides 14. 1 (Making into account only the peak luminous 
intensity angle <I> would be a distance Y - Y tan(<I>) away trom the effecthe point source 
within light emitting diode 1 :. In other words Y tan(40) 4. 1 7 millimeters. 

5 Ho\ve\er. as light guides are positioned larger distances trom the light emitting 

diode, the tlux into any gi\en light guide also decreases, even it' the light guide is 
properly positioned along the peak luminous intensity angle. Thus, actual optimal 
performance may be achieved by both minimizing the distance Y and positioning the 
center of the light guides along the peak luminous intensity angle <I>. In some cases. 

0 optimal performance can be achie\ed by reducing the distance Y at the expense ot* 

optimal positioning of the centers of the light guides along the peak luminous intensity 
angle <I>. In other words, it may be desirable to position the light guides closer to the light 
emitting diode e\ en if doing so causes the centers ot' the light guides to deviate from the 
peak luminous intensity angle <1>. for example, if the light guides have relatively large 

5 diameters, positioning them more closely to the light emitting diode may cause the 
cross-sectional centers of the light guides to deviate from the peak luminous intensity 
angle. This is acceptable, of course, it" it causes more light to be captured by the light 
guides. 

Any number of light guides may be positioned along the peak luminous intensity 
0 angle, or more generally, at offset locations relative to the center axis of the light emitting 
diode in accordance with the unention. FIGS. 5-S are cross-sectional \iews illustrating 
embodiments wherein the light guides are positioned along the peak luminous intensity 
angle (indicated bv the dotted line). FIG. 5 illustrates two light guides, FIG. o illustrates 
three light guides. FIG. " illustrates tour light guides, and FIG. S illustrates eight light 
5 guides. As shown, the cross sectional centers of the light guides correspond to the peak 
luminous intensity angle. As described abo\e. optimal performance may actually be 
aehie\ ed by minimizing the distance ot' the light guides trom the light emitting diode. In 
am case, how c\ er. the light guides are positioned at ot't'set locations relatn e to the center 
axis of the light emitting diode. Many other configurations are also contemplated. 
( ) including configurations ha\ mg any number ot' light guides, and eon Figurations in w Inch 

o 
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the light guides are not positioned sy mmetncally around a peak luminous intensity angle. 
For example, in FKi. 5. the light guides are illustrated as being on opposite sides of the 
center axis, but could alternate eh be individually positioned at any offset location 
relativ e to the center axis of the light emitting diode. In addition, light guides hav ing 
5 various different cross-sectional diameters could be positioned at offset locations relative 
to a center axis of the same light emitting diode. 

I K j. ^ is a top perspectiv e v icw of light guides illuminated by light emitting 
diodes on both ends. Illumination dev ice 00 includes a first light emitting diode, a 
second light emitting diode, and a number of light guides 14. 16. for example, the light 

I 0 emitting diodes may reside on first and second plates 1 3 A. 1 3B. although the inv ention is 
not limited in that respect. Fach of the number of light guides 14. 16 has two ends, and 
each end of each of the number of light guides is positioned at offset locations relativ e to 
the center axis of one of the light emitting diodes. Again, although illustrated as 
including two light guides 1 4. 1 6. an illumination dev ice according to the inv ention may 

15 include any number of light guides positioned at offset locations relativ e to the center 
axis of the light emitting diodes. 

Illumination device ^0 may also include first and second heat sinks 24A. 24B to 
dissipate heat away from the first and second light emitting diodes. In addition, 
illumination dev ice 00 may include first and second connectors 26A. 2oB coupled 

20 respectively to the first and second light emitting diodes. For example, first and second 
connectors 26A. 26B may be used to connect the light emitting diodes to one or more 
power supplies (not shown). 

First and second light guide tixturcs ISA. 1SB may be used to properly position 
the ends of light guides 14. 16 relativ e to the light emitting diodes. For example, light 

2> guide fixtures ISA. 1SB can be formed with holes for mating with each respective end of 
light guides I 4. 1 6. I sing light guide fixtures 1 SA. 1 SB. the respeetiv e ends of light 
guides 14. 16 can be positioned relativ e to the light emitting diodes at offset locations 
relativ e to a center axis of the light emitting diodes. In this manner, ilium mat ion dev ice 
i can take adv ant age of the batw mg radiation patterns of the light emitting diodes. 



1" 
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Because illumination device utilizes a light emitting diode at each end of light 
guides 14. \ (\ the light guides may be illuminated with greater intensity. In many cases, 
this can improve the \isual effect. Importantly. howc\er. the end of each light guide is 
positioned at an offset location relative to a center axis of the respective light emitting 
diode so that an angularly displaced peak of the radiation pattern of each light emitting 
diode is captured by each of the light guides. 

The use of light emitting diodes according to the invention provides ad\ antages 
o\er other light sources. In particular, light emitting diodes may be generally better 
suited for illumination of light guides than other non-point like light sources. In addition, 
the use ot light emitting diodes as opposed to filament light sources, incandescent light 
sources, or other light sources can reduce power consumption. Moreover, light emitting 
diodes can be more reliable than other light source alternatives, and may have longer 
lifespans that other light source alternatives. 

The invention may also pro\ ide ad\ antages by illuminating a number of light 
guides w ith a light emitting diode. The invention may avoid the use of costly connectors 
or splitters often used in more conventional light guide bundles. Indeed, the need to 
bundle light guides to provide lighting via a single illuminator can be avoided altogether. 
Rather, each of a number of light guides may be individualh positioned relativ e to a light 
emitting diode using a simple light guide fixture formed to mate with the light guides in a 
manner that properly positions the light guides. 

The invention can also produce more uniform lighting by illuminating a number 
of light guides with the same illuminator or illuminators. Intensity v anation betw cen 
different light emitting diodes can be relatively large. Indeed, some light emitting diodes 
arc sold at higher costs when the amount of acceptable variation in light output between 
different light emitting diodes is minimized. The inv ention. how ev er. can utilize the 
same light emitting diode(s) to illuminate a number of light guides in a substantially 
uniform manner. Thus, ev en the relativ civ lower cost light emitting diodes can be used to 
illuminate multiple light guides substantially uniformly. 

The inv ention mav also avoid the use of correct iv c optics. Because com cntional 
teaching has \ icw cd angular displacement of peak radiation intensity as a problem. 
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corrective optics have been developed to fix this perceived problem. These corrective 
optics typicall v redistribute the light of an angularly displaced radiation pattern to pro\ ide 
a radiation pattern that has a peak at or near the center axis of the light emitting diode. 
Because the invention effectively utilizes the angularly displaced radiation pattern. 
. s however, the invention may avoid the need for corrective optics. 

Che invention can be used wherever lighting is desirable. One particular 
exemplary application of the inv ention is in a sign. FIG. 10 illustrates one example sign 
1 00. Sign 1 00 utilizes illumination dev ice 90 as illustrated in FIG. 9. for example, sign 
100 maybe formed with holes K»2A. 102B through which light guides 14. Id protrude. 

10 The light emitting diodes residing on plates 13A, 13B (FIG. 9). the light guide fixtures 
1 SA. 1 SB. the first and second heat sinks 24A. 24B. and the first and second connectors 
26 A. 26 B may be housed within frame 1 04 of sign 1 00. Some embodiments may utilize 
a number of illuminator dev ices like illumination device 90 of FIG. 9. For example, a 
sign may utilize a number of illuminator dev ices, each hav ing a pair of light guides like 

1 5 light guides 14. 10. 

Fight guides 14. 16 may include notches, coating, or the like to prov ide 
directional side lighting. In some embodiments, light guide 14 can direct light in a 
different direction than light guide 16. In other words, the two different light guides may 
prov ide directional lighting in different directions. For example, light guide I 6 may 

20 direct light downw ard, toward persons close to sign 100. and light guide 14 may direct 
light outward, toward persons a significant distance from sign 100. This can be 
particularlv useful tor signs used in retail store checkout lanes. For example, light guide 
lo mav need to be more conspicuous to persons close to the sign, such as customers 
wondering whether the particular checkout lane associated w ith sign 100 is open. Fight 

2 s guide 14 mav need to be more conspicuous to persons far away from the sign, such as 
managers needing to be notified of a problem in the checkout lane associated with sign 
100. In still other embodiments, the tlrst light guide and the second light guide mav 
prov ide d liferent colors of light, e.g.. via the use of one or more filters or different 
filtering material within the respect iv e light guides or coated on the respect iv e light 
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guides. Alternativ eh . it' more than one illumination de\ ice ha\ ing a pair ot light guides 
is u>ed. the different illumination de\ ices may pro\ ide lighting w ith different colors. 

In accordance w ith the invention, light guides can be properh positioned and then 
illuminated. Properh positioning the light guides according to the invention can improve 

5 the \ lsiial effect, for example, as described abo\e. the light guides can be positioned at 
offset locations relativ e to a center axis of a light emitting diode so that the light guides 
capture angularly displaced light at or near the peak luminous intensity angle. In one 
embodiment, the light guides are positioned such that the cross-sectional centers of the 
light guides substantially correspond to locations of the maximum luminous intensity of 

»i the iadialion pattern of the light emitting diode. In other embodiments, however, the 

distance of the light guides to the light emitting diode is substantially minimized. In that 
case, the cross-sectional centers of the light guides may deviate slightly from the location 
of the maximum luminous intensity of the radiation pattern of the light emitting diode, 
importantly, however, the light guides are positioned at offset locations relative to the 

5 center axis of the light emitting diode. This can ensure that the light guides capture as 
much light as possible, which can in turn enhance the visual effect. 

Main implementations and embodiments of the inv ention hav e been described, 
for instance, an illumination device that includes light guides illuminated by a light 
emitting diode in a manner that takes adv antage of radiation patterns hav ing angularh 

0 displaced maximum luminous intensity have been described for use in any lighting 

system. Nevertheless, it is understood that various modifications can be made without 
departing from the spirit and scope ot' the inv ention. for example, the invention may be 
used in any application where lighting is desirable, including such applications as 
functional or decorative lighting for buildings, water fountains, instrument panels of 

5 vehicles, airerafts or watercratts. Christmas tree decorations, isle lighting for theaters or 
the like, neon-like light guide signs, turn-signals or brake lights on v chicles or any other 
application where lighting is desirable. Accordingly, other implementations and 
embodiments arc w ithm the scope of the follow ing claims. 




